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EDITORIAL
Focus on Metal-Ion Interactions in Honor of
Julie Leary, 2000 Biemann Awardee
The editors of the Journal of the American Society for Mass
Spectrometry are highly interested in coordinating our
efforts with the other activities of the American Society
for Mass Spectrometry. An area where we can contrib-
ute is the presentation of focus sections in the journal to
honor recent awardees, when possible, or to feature
articles that highlight recent and appropriate confer-
ences, workshops, or symposia that are sponsored by
the society.
We are pleased to present in this issue a focus section
consisting of eight articles on the subject of metal-ion
interactions in honor of the 2000 Biemann Awardee,
Professor Julie Leary of the University of California-
Berkeley. Julie is a principal and pioneering figure in
research in this area, emphasizing the use of metal ions
coordinated with carbohydrates. Furthermore, she is a
role-model scientist, directing a first-class mass spectro-
metry facility in one of the best chemistry departments
in the world, carrying out cutting-edge research in an
independently-funded program, serving as a member
of the ASMS Board of Directors, and raising her family.
The articles contributed to recognize Julie for the
Biemann medal are illustrative of the wide span of
important research in the area of metal-ion interactions.
Leading off is an article of fundamental interest by Peter
Armentrout and his coworker on the use of his guided
ion beam mass spectrometer to measure bond dissoci-
ation energies of dimethoxyethane complexes with cop-
per (I) ions. Experimental values are compared with
those computed by various theories. Work of this
nature forms a foundation for the metal-ion interactions
with larger, biological important molecules.
When threshold measurement from guided beams or
equilibrium measurements of trapped ions are not
possible, an alternative is the kinetic method developed
by Graham Cooks and his coworkers. In Graham’s
contribution, we see a shift to Cu(II) and its interactions
with isomeric dipeptides. The authors’ probe interac-
tions by using tandem mass spectrometry to fragment
in a competitive way trimeric complexes bound to Cu(II).
We witness in the next two articles the growing
emphasis in more complex systems in peptide chemis-
try. The first article by Gary Glish and his coworkers
demonstrates the use of alkali-cationized peptides in
determining the C-terminal amino acid in target pep-
tides. Gary uses a large set of peptides and the power of
MSn in an ion trap to sequence stepwise peptides from
the C terminus by using exclusively gas-phase ion
chemistry. In the accompanying article, Marina Rauten-
bach and her colleagues show how sodium ions stabi-
lize linear lipopeptide analogs of the antifungal peptide
iturin A2. She provides evidence on the nature of the
sodium-ion interaction and how it stabilizes peptide
turns.
Following the peptide work, we gather together
three articles that are particularly relevant to the award.
The first two in this set are by Julie Leary and her group.
Julie uses exact-mass measurements and higher order
MS/MS provided by FT-ICR-MS to elucidate stereose-
lective dissociation of isomeric hexosamines. Mecha-
nisms are built around considerations of molecular
orbital alignments of the reacting bonds. The accompa-
nying article by Julie shows how the dissociation of
metal-cationized sialyllactose and sialyl-N-acetyllac-
tosamine can give information on the sialic-acid link-
age. In the third article in the set, Jennifer Brodbelt and
her student investigate the collisionally activated disso-
ciations of flavonoid glycosides that are complexed
with transition-metal ions and show that their fragmen-
tations are complementary and more informative than
those of protonated, deprotonated, or sodium-cation-
ized flavonoids.
The eighth article by my student, Yinsheng Wang,
and my colleague John-Stephen Taylor, shifts the sub-
ject to oligonucleotides. We show that replacement of
phosphate protons with metal ions opens up new
fragmentation processes that are complementary to
those of oligonucleotides whose phosphates are bound
hydrogen ions. Furthermore, the interactions stablilize
gas-phase oligonucleotides, and for photodamaged oli-
gomers, allow distinction of subtle structural features
that cannot be obtained from protonated forms.
Introducing a molecule of interest into the gas-phase
as a metal-cationized species has been regarded as a
nuisance, an activity which has a tendency to be
avoided in structural and analytical mass spectrometry.
The fascinating outcome of the research presented here
shows that collisional activation of metal cationized
species provides “another look” at the molecule, a look
that is complementary and sometimes superior than
that obtained by using a species depleted of metal ions.
Moreover, the means to this information is usually quite
simple, requiring no special derivatization of the subject
molecules. The research also provides bond energies,
which can be measured with high precision in threshold
measurements, and other intrinsic properties that are of
interest in other areas of chemistry. It is our hope that
the collection of articles reveals the opportunities in this
area, and, more importantly, recognizes the many con-
tributions of Julie Leary.
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